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(54) OPTICAL RECORDING MEDIUM AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain an optical recording 
medium which enables a high-density 
reproducing operation by a method wherein a 
light transmitting layer is made thinner than of a 
substrate which has an information signal part. 
CONSTITUTION: A disk support layer 2 which is -^^ 
molded by an injection molding method and 
carries an information signal is coated with a 
reflecting film 3. Then, a light transmitting layer 4](^ 
which transmits a laser beam is formed to have 
a small thickness as compared with the support 
layer 2. When the light transmitting layer 4 is " 
made thinner than the support layer 2 in this 
manner, it is possible to restrain the generation 
of the degradation of a reproduced signal due to 
a coma even when the numerical aperture of an 

objective lens for a pickup is large, and a high-density reproducing operation can 
be performed. In addition, the part of the information signal is a magnetic 
recording film, the light transmitting layer 4 may be an ultraviolet curing resin 
layer, and the thickness of the light transmitting layer 4 is desirably 0.5mm or 
lower. 
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(57) 

2 mmCD/i^TJ^fiJcL, d COx ^ ;^ ^ 2 ± X A 

*;/i$^'J>i5?^tCj;07;i'5X'::7AAl&J^5 0 0:t'>ii/X 
SD-A<3D/9^!^t?«3|l^'a-TRI^ia3^J^^U, tS^^Z 
^(D±\zm 1 0 0 /zmg0^383aji4 tf >3 — hm 
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im^m 3 ] ±l21f «[fi^gPtiiK^SB&lB[Tfe ^ c t. 
d «i: ^ 4^ m <i: r * if * 3^ 1 la ife (D ^ 12 ^ ilt <^ • 

^ s& 3t ® s: T ± IB K It ^ ± t c ig frt e> n s c t * 1^ m 

± IBS J& X ST fi£ b ±©^& ± ic: R ItK J^iSifc 
±IBJRItMJ^fiKXST?^^L;^c±IHSItK±tC U-1f31fc 

[if*^i 0] iijB^iijaej^^fixjen.; it^mzm 

S d ^ 4^ ^ <h r ^ li * 31 8 gS « CD ^ # la ^ i« <^ iJi 

t r ^ if ^ 31 8 12 ^ O ^ ^ IB ® fi^ 4^ O S4 3^ :^ ^ . 
[|f*3®14l ±fB«^t;!yh«. ±IBKItR?^^^ 
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± bB 3^ i§ 1 fi£ X t? ^ fi^ L ;t ± IB ^ 51 ii ^ (D ± IB It 

^tr*y h h\zKtAm^m^t^K^Wkm^i:nL. 

± IB It 1^ Jl^ fi£ X T fiJc U ± BB It €: ^ L T _t IB 
« ^ r ^ 1 m 3t X g i: ^ ^ -r ^ d i: iNf m <t T ^ 7t 

10 [if^ilie] ±iB^igjg^fi£?^xigi^. 4'^L^$ftcD;s^ 

311 5 BB«(7)^^IBMiiS^{*co$3ii:&^. 

^ IB ^ m fi£ -r ^ X ^ , 

±IB^S^IBi^^J^fiS;xe-ej^^L;^c±IB<amiB^M± 

^Siie?^fifcxgt&w-rsct&4^m<h-r«.3ifi^^& 

Clf:^3^18] ±IB^^ig^(^Jl^^Jil|i?J 0 . ImmT 
[ 0 0 0 1 ] 

It )te ^ s -r -5 3t s ® * T u - If ^ m ^ IS ® 

^tzRsit^n. tf ^^i^c^iBM^RD^/'xj^^^^^ffton 
^ ^ ^ ^ 1^ (yst (*: R M it :^ J* t c II -r s . 

[ 0 0 0 2 ] 

30 {t. ^'r^7.^\t. S 1 4 (C^f ^JA^iiP^ 

1. 2mm<Dytmj^m b i(D—:^<om\z. it^tr^yhx 

la^O.^^SdlCSItM 5 2 , ^ €»Jcn^(CSStm 5 2 Sr^® 
•r^;t«e)0^@J^ 5 3 }0^^^^n}tmit<i:;^«C-:>Xli^, 
5 1 $^i§LT. ±IB«^ t:^y hXli 

^nrc i/-if>fe7i^Mit$n§o 
[ 0 0 0 3 ] co^T^^ x:^co-@T^^, m^it^^ n 

ViJ^'bT^ltli^ 5 2 7&^JI^fiK;^n. ^^tCCKDS 

2f)^':^itLt^\^^^v^z. mm^m^^^abxumm 
5 3*«j^*$n^, 

[ 0 0 0 4 ] bfcT&^oT. n^}f:y c^T y^m<Dnm\y 

50 >X5 4fi[l:f!i^^^^<t:, 0iJAtf 1 . 2 mm<D3t^ iS® 5 
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[ 0 0 0 5 ] ccT. z(o&m'r^$>^ytmmms I (Dm 

[0 0 0 6 } 

ty'^-'&<D'f^ X x^zL- tear's XTj^^y hCDiRMS 
2^ ;in t c J: o T ^ -r -6 ^ ^ (i ^ o { b <D ^ ^ j!?^ ^ ^ ( c: 

CO I ^ ¥ T b I i S €: ffl ^ S IJi^ ^ « C ^ ^ 

\t. mis \z^r<^^ ^z. ^mj^m e i i . 2 

7!>^IS&^6 2 ±(Dm^f^^^Z^iLr:LU<tS.^<D^^m. 

5 5 ^ytmj^m e i ttts^^jo^ 

e CD /hi! <k ^ PS $ n T V > rc. 

[0008] ±ia^if tc^-^r;^c{:$nfct><o 

yn±\zmm^n^^^fR&tmi^^^mrr^m't\z\t,. 

[0 0 0 9 ] 

^\znvxn^'$ K-r^o 

[0 0 10] ^tz. *:^^jc^^7t^ia&«i^oK3t:^ 
mt. ±^s,f^m^m^'r^r:iisb\z. mwLU^^m^.i^y^ 
t}^^^j^m\z^^xv. Bm^mLxm^m^fim^'^n 

±\z u-if^^mmT^ytmmm s^fetc^uT/jN^ 
[0011] ^tc. ^^m^z^^yt^tE.mmi^onm':^ 
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ib^mm^Z&W. E.^^Bl^xmn\:fy\^f)m^i^ti 

{zR^m^BfSLr^Kumf^^xmt. ±8BjRi*Kj^fifc 
xmxf^^Lit±mKit^m^irvx±u^mj^m^. k 
^mMM\znbxi<t\i'^m^(o-s:^m^zm^'t^'^Li^m 
t^mxmt^^r^. 

[0 0 12] ^tz. :^^m\zm^^^^mtmi^(Dnm:^ 

10 -r^m(Dm^zm%$^mm^mf^r^xmt. ±sEmm.m 
mmif^^xmxm^\^fz±.mmm,uwi^±iz. ±ias« 

xmt^^-r^. 

[0013] 

;itiO. Smmi^r<0^^\Z±^^nm\Z^VXf\^t£< 

'r^<ox. \fy yymn^u>X(Dma^ti^iz^< 

T n -7 iR ^ { c ct ^ ^ ^ ^ O 5^ <fc (D ^ ^ ^ «I A ^ C 
20 [0 0 14] 

[^j£0ij] £AT. ^mm\zm^yt^^mm^(Dmm:^m 
\z^ r^m^ki'rzyt^^mmi^^mmmtvxm.mr^. 
[0 0 15] c<o^mm\t.. i--if^coH?.i^{c<tox^ 
i:^ jR CD 3t fiS!^t: tc i; T If fem#;!>«^ ^ $ n s 3t 

0 . 5mmaTT$»^^7^>f X 2 ^5£0»J <i: T . 

[0016] 5feT, m 1 mmmo^^y"^ 7.^iZ-::>\,'^Xm 
30 [0 0 17] zof^immmo^yty"^ 7.^ itm^ 

h«C<fc^x-< X^^i^B 2 1 . 2Tnm<Dm^'Cm 
X^^I^B 2 ±tcx/Vy U >^{c:j; 
OrJU^::i'^AA 1 ^ji^^J5 0 0:t>^Xh D — 

[0 0 18] CCDm 1 ^iS0»|cD^x-< X^ 1 Sriaiit-^ 
EI 2 (C^-T'^X^-fif^iSlT'n-feX i:, 0 3 
40 ■ritWfilcl!:?'a-feX^:, r /^A \ ^T./'^y ^ V 

T±iaHlt^ 3 $?^)5S;u, ^ ^ tc^cD±fcx tr >n~ h 
fe-e±is^^3iii 4 ^m^'r^m4\zm'r^of<s.^tiii 

[0 0 19] TX^-«f^«>^0-feXtt. S2(D (A) 

\Z^'riS^Xm^6\Z. ®2<D (B) tC^t-Jz-P fC Ui^ 

xh7^a^t. m2(D (c) tc^-r«fc'9tc:u'~if§i^ 
bT^^e>, 0 2 CD (D) jc^-r J: ^t-^^iBSf ^ ;i t 

(E) {z^T^v\zmm.m:^y^^m^mv. mm^m 

50 JH 9 ^jf^S^U;^c:<0'fe. m2(D (F) ^ T cfc (illl « > 
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J^-^tb^* C (ON i 1 0 ti, 020(G) \Z 

[0 0 2 0 ] ^^^m.'fu^LT.XX. 03(0 (A) fc^r 

1 1 f^iC-t h Lfc?t, ^f^mm 1 1 f^CliSMT^ 
H^^/li^aAU. 0 3 <D (B) 

±i?|> L/ci: e> IC, T^-< T^^^fif^ 2 <7)Jli5f i£ 1 . 2mm 
[0 0 2 1 1 ±^x>r 2 ±(c7Jl^s:i 

(B) {C^r^#tlK3 7i^?^fife$tl^, 

[ 0 0 2 2 ] C<0JKItM3 ^f^^r^lStCii. 0 5 (D 

(A) }c^-r<fc'9«3, ^B\dy hF,^m^^^\zmm. 
\zRitims ^^^^"^^tm^rnvhiy h p^<Dmmt 
^m^y hp.hm—\zti^. cti\t. m5<D (b) 

^r^olz. ^B\dy hP, t^^mV\^y hP' y(OB 

^, (C) iC^T.t'ptC, ^66N i vXi5^-^ 1 

^\zB^-^n^^B\f.y VP' .(0^^^'X^^\z\^'X 
43^. RltJ^3JCct^^?^^^iELT:fe<<i:'9tCL.Tt) 

[0023] ^t::, 04O (C) {c^Tct "5 \z. Rltl^ 
3(0±lwXtr>^ - h^tcJ; DJP;^ 10 0 /i m031£2l 

[ 0 0 2 4] CCT, 3t3g3i^4«. ^ 4 <D (C) tC^ 

^ikniJ'r"^>m<D^z)\zyt^^\zmm'x^w^'^^n 
^7./^y^')>^m(o^mmm^'^. it^mmm\z^r) 

[ 0 0 2 5 ] ^tz. ^^Jtl-^^-hy^ Ji^A^:^y?^ 
WL\Z^^yt^j^m 4* V US?>S:fflViTKItjl 3 ± 

[ 0 0 2 6] 1 ^IflSMCO^r ^ 7.ti7-CJi, 
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2(omn\t^m'^i1 y '^Xh^< . TtSiiil 
^. 

10 [0 0 2 7 ] CCT, ^^ffl^^ U >Xora Pl^N A, 
n^7.^^y h^B^'t^m^\y-'^^<r>^^)^. 7.ifiy 
Sit-f X<I> tc \t. 
<I>= 1 . 2 2 X A /N A 

i)^^x. MPia:NA<o;k#t^u>X$:^ffi-r^::^fc«fc 

If^-C^So ^Pl&NAti. XT}? h1?--f Xt^ 

20 X^<0M€{C5ttT^lt^St^. ;i/ {t • (N 

A) M tctfc0!)"r*. CC-r, t fi3t5S3S@<DJP$*C* 

^» 

[ 0 0 2 8 ] -HSiC, Xd7;&«m< Zi^Umf)^% 

W=l/2 • t • { (N'-l) N'sindcos©} / (N 
' -sin* e) • NA' 

izts.^, Z.Z.X. t\t%^j^m<om'^> NJi5t3Si@i^(o 

[0 0 2 9] NA€:0. 45;6^e>0. 6 0 

30 {b^-ttfcih^, X4^i — V — >?>J*0. 60' ti^^O, 
25* ^-e^^^P^UTL/^P. i?>$r(Hi^$'y:^ 

[ 0 0 3 0 ] CO^ 1 ^il^g^JcD^'x^ XiJ7{c 

CiitCctO, Jg$iis5 1 0 0 Mm<0>t^ii^^J^^"C€^ 

l:^ y ^ 7 y ^ U > X 5 <om < X h :n ^ 

iR^ tc ^ H ^€ ^ O^^ft: Srttl A -5 d ^ TlJ^T ^ , 

[0 0 3 1 ] '^\,Z. ^2^jl6^©^7^>r X^^tClPV^TH 

[ 0 0 3 2 ] C<D^2mmm(Dyty''^ X^S^ l *U 

5 mm£jLT<03t38®^ 1 6 C(D5t2iaJi 
1 6 ±tCJ^X/t^y i^'feTTJUa- '^AA 1 $:j^ 5 0 0 :t 
50 >i!/X h □-A<0j9^Ttt^$#TSIt^ 1 7*^J^filt$ 



( 

7 

^t>itm 1 9 ^ x^^^m 1 8 t0^iY<Dm^\t. 

0. 7 mmi^i^Ji7?>^M* Ll^o 

[ 0 0 3 3 ] c(D^2mmm<o^y'^ ^mmr^iz 

y ^ UT±g2S#t® 1 7 $ e> ^CD _L 5^ 

nJ^^^tmSt 1 9 iCct^Tf"^ X^^ite 1 8 $:Sj5 0^ 

[ 0 0 3 4 ] ^X^-ffif^ffilT'a'feXJC'IJl^TtilUcS 

2 €:ffil^^TiftH.3UT(^^^OT?. d C T J^^UST ^ » 
[0 0 3 5] ^im^M-Zo^X^t. m 3 \Z7r:\^rz<D 
81 tC, N i VXiS'-M 1 0 1 f^tCir h 

h«Jf§€:i^ArSo b;5^b. JE^^J^T ^ CD ±12^^ 
^ X^^l^^ 1 8 TH:^<£< , ^iSia^ 1 6 Tf^^o CCD 
3t]gja^l6Ji. ^CDIP^^rO. SmmtUTl^S. 
HOJtSiaJi 1 6 €:^J^t-^l^«C, 09CD (A) 

$rfToTi5<<h. S9<D (B) tC^f^fcf^lC. ^ X ^ 
1 8 ^teO ^*3'a--&l8SCDl=ii>IL 2 7 CD<4e^*^-& 

[ 0 0 3 6 ] ^mj^m 1 6Jb(cT;us:=.'i?AA 1 

^7.ny^m\z^o^m\^xi^ktmi 7 ^^^i.. sit 
M 1 7 ^irvx^m^^m i 6 {r^^tttw^fg^riiA.feT"^ 

5^1*. 08CD (B) {C^r^plc:. )t5g3§Ml6±{C. 
T;Pa::i'>AA 1 & X/l!yi5^fe(Cj;Oi(^ 5 0 0 :t>t/X 

<0 (C) lC^r<fc^jC. KltM l 7 Sr^UT, 

1 6'lC*^^Vi^{k«flt€:fflV^TT^^ 1 8 75«fifi 

[ 0 0 3 7 ] ilOJz^tC, CCDII 2 ^«S^<D3fcx>f 
-et), JP^JKlO. 5 mm<D^^3§^7!^^?^^$n^cD"r. 
tf >^y,;;y^^!^l/>X2 0 (D m O f)^ ^ ^ U ^ :k ^ 

< xh:3^fam^z^^n^m^<o^it<D^±^$>^mm 
m 1 8 f)^^9yt^w^itmm i 9 7?sit^ i ? ^i^^-vx^m 

[ 0 0 3 8 ] 'A\Z. ±f2JKItl^^Ei^WJ|6f<t >9>:c^fB® 
ytm^y^^ X^ ^^^Vtzm^lzrDl^X 

isimr^. tfs.t>^. ^^mi>zg^^^^mi^m^^^m 
^v^^ tvftWi^\z^\^^x&.T\zmm-r^. ^tx 

[ 0 0 3 9 ] c<Dm3mmm(oytm^^^ x^it-i.. ±ia 
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m 1 m^mik'c^m2nmm(o^7'^ x^ ^mmLfzi^'^r 

ticD^j^xh. K^m<Dixt>oiztimm^mf^'r^^o 

[ 0 0 4 0] mi o\z^'tJ:o\z. c<om^mm(Dyt 

^^y"^ X^ 2 I 9tm}^m 2 2f)^mx.itt0 . 1mm 

z t\tKnm(Dytmmm2 2m^z^mx^^o z<Drc: 

[ 0 0 4 1 ] ^tc. :$:^m\z^^^^^mimi^(omm:^ 

(Dm^^mK-r^ zLf)^xt co^vu^'f^ x^ 
^n±-r^rzi!^^(ow^mm\zm\^'^^ti^m±m e^/^r 

y:fmmx\t. ^"f^ X^timKU-oIti^. ti£*CD^tt 

[0 0 4 2 1 :^^m\z%^^^$^mmi^^n^r^rzistf 

-if i/'f K 3 1 75^^(DU-tf7t^. ^U-y^^>^ 
32i:, «3fet:-AX:/'J *y 3 3 l/4i$:^«3 

SeJcAlt^-fr, ^^i^U>X?^ 3 6 tc J:oT3t^^ X 
^ 2 6 ±<Dm#f2^® 2 6 a (CH^.Itb, ^{i^i5^©2 
6 a^^e>(DM0 3t$:m^U>X4 0 ^iftVXj^^m^X 

30 [ 0 0 4 3 ] u-if^-i V 3 if)^ibihm^tirzm.^ 

iiigc U — -tf^ti. ^U-y-^ >^ Z 2\Z^K>mWi'^riX 
«34tCAStr^, 1 /4i^g1S3 4 {CckO±fB[Hl^U 

•^ii-^nxi^^^i^^^x^yx^ 3 6 {ciASt-r*. 
[0 0 4 4] z<Dnmv>x^z nm\^>xz7 

<h. ^iE«38<!::. lOi U >XT$> ^ ^3S^4^ U >X 3 9 
^/cCO. X ^ 2 6 (^^t-^IEi^M 2 6 a ±<D;^F (C 

40 iEfi3 8tt. ^i|^U>X3 7 JcA«b;/h±IBAltl^-tf 
3fc7i^^MiE^3 8 ;J^^ttJStbrc^^T{5l^±IBF.'i^$:tf> 

-r-So ^^c, i*i3^J|^U>X3 9 tt, 3»®39a<i:¥®3 
9 b<i:*^6«ll*$nT^f9, + Sr F (C-Sc 

[0 0 4 51 z:onmv>xfh3 %<omm^mi 2'Blxs 
1 3ic^r, H 1 2H*t«ju>x?^ 3 6 (D^mmx^ 

0,0 1 3ll^7^-< A^ 2 6fi!J:6^6JLfe5fct4&U'>X?^ 3 
6 <DmBS®T$>^, 
50 [0 0 4 61 nmU>X3 7 tmJEWLZ S ^1814 4 
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-ri$^42<DX^'fKi!42a ^ X^ 2 6 

® 2 6 btCiiar^J;^tC, ^X^-f j5^4 2 ti<S/N'^4 
3 «CckoT^x-f 2 6 (cWb^tt ^.tlTV^S. ceo 
<h#, «A-^4 3H, ^!BlU>X3 7 «i:^3«:ycU>X3 
9 {C^Alt® 2 6 b{::¥tTJ^j::^f6]t3g|LTCD{4e-rn^ 
^U^-tir/ctv^cfc^tc, ^^Al^® 2 6 bfc:¥ff3^cJ::&[^tc: 

-1'^4 20X7-f H®4 2 a if^I^4^ U > X 3 9 0¥ 
®3 9bli. {5t^¥ffT^D, ^J^^ U > X 3 9 

2 6 ^«Mb;^JH.^«5BTta«I^-®tcEe$nT 
l^*. mSfCH, ii^3S^i^U>X3 9<7)^M3 9 b^X^ 
-f i$^4 2 COX 7< HSd 4 2 a tCJi, » U mg<^MS:J#fe 

[0 0 4 7] CO^ti^U>Xl^ 3 6 Oiftf^^Jl^TtCi5^§^ 

C0 0 4 8] ^ifeU'>X3 7 (CAI^Urc±tBl/-1f5t 

^nmvyxz 7 tc<i:oTiR:^$n, ^ie^ 3 s 

-frTV^-S. ^fc. ^tT^^f X^ 2 6 i:^5^^U>X3 9 O 

:^iE^3 8 ^mitbfcl/-if^«. ^^1^U>X3 90 
J^® 3 9 a tC^itAlt j^F Sr^i'L-ii-r^Si^Sig^tCfct 

[0 0 4 9] CICT?, ^4^U>X3 7«, S/hXTJ^y h 
' S.',.*^6«i^U>X^32^tX^a[^ e ch, WDl^ 

N A = sine -^-UT. ^i^I^^^t U >X 3 9 i: 

^ X^ 2 60®#f^SrN t-r^i:, %mV>X%Z ^<r> 

1/>X5^3 6 ?rffiV^^;i<i:tCj:0> ^^tl^X^^yh^ 
Ji, ^i^l/>X3 7 T^^n^X4^!y 1 / Nfgt 

)3iO. 5^5"-^ Xi7 2 6 Off^^ffiSr*i:^-rs II i:3&«"C# 

[ 0 0 5 0] ^td, i^mvyxz 7 (d^wl, tc^bT 

7.^ 2 6;&ti®Vifc«i:€(D, CCD«i^U>Xl^ 3 6 

[0 0 5 1] *ttL, (C*tbT^?-< Xi> 2 ^t'^m^n 
t)> ^A^ 4 3 7&^X^-ri5^4 2(DX^-r H®4 2 aS:^ 
T^^Xt^ 2 6 O^tAlt® 2 6 btCiS^^-fr^OT, ^SJ^ 
*tU>X3 9 <Dft*'f'i^3J>«»«l«bl^>X3 7 <D%ttL.± 
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[ 0 0 5 2 ] L;t;?^f«oT, *:%HJ(C^^^^gB^<(ji^<5^^ 

m i i (c^-r J:^>^t^h:>v r/i^g 3 0 

-5. ^Tz. X^ 3 0 ^^ffll^ntf. ±gB5t^H2 

H^'1''/tC:fcV^T>t$fti:5^^X^^0#tt®cDit:ft^O 
:)fex>f X^ K ^-r y03X h^^^^S^ C 

[0 0 5 3 ] ui^. :^^m\z^^yt^$^mm^jSLZS'e(D 
20 ^{cjiffl^nr*) 

[0 0 5 4] 

30 [0 0 5 5 ] ^ e> t;:, iUNA^b^rSn^^tr^ ty:/ 
[S®<0^#;^^^] 

[01] i^^m\z%^%^^^m^o>%\nmm(D>^^ 

^ X^O^i3t€:^T^5iia-C$»^, 

[02] 0 1 Jc^b/tm 1 *»«»J(03i6?>f :^i7<^8ajtx 

CO <0 V X 5^ - ^ ^S; 7" n X ^ ^ -r S T ^ ^ • 
[03] ±fail 1 ^iS^O^-r X^ OiiigXigcDF*90 
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